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0 Method for the treatment of celluiosic fibres. 

0 A method for imparting a softer handle to cellulosic fibres which comprises- treating the fibres with a) an 
amino functional polymer and b) silicone polymer capable of reacting with the reactive groupings of the ammo 
functional polymer, so as to cause the polymers a) and b) to be applied to the cellulosic fibres. 
The method may be perfomied either as a continuous process or as a batch process. 
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METHOD FOR THE TREATMENT OF CEUULOSIC FIBRES 



This invention relates to a method for the treatment of cotton and other fibrous cellulosic materials so as 

to impart a softer handle. . , ,, . ^ _ 

Various ways of improving the feel or handle of cotton and other such matenals are well known For 
example, softening agents containing silicone polymers are widely used for application to «>tton- Many 
6 such softeners are claimed to be durable to washing, but in reality this tends to mean rnere y that the 
softening agent is retained by the cotton fibres over a few wash cycles. This limited durabHity to washing 
compares favourably however, with the conventional non-siiicone softeners which are readily removed by 

°"^Jaoan^oi«?60-1 85863 describes the treatment of a cotton-polyester blend with Oquors containing 0.1 
10 to 1 0% polyethylene glycol fatty acid ester as a softening agent. This is claimed to give a moirture- 
pe,i;eirSLt fabric witt, a hyg«,scopic surface. EP.A.123935 relates to aUcoxysHyl^ky functona^ 
group containing silicones which are curable with healing and are said to be useful as durable, laundering- 
stable lubricants and softening agents for texBles. ^ ' , „^j««„ 

EP-A-32310 discloses organosilicone terpolymers containing a plurality of pendant polyoxyalkylene 
15 groups and a plurality of pendant hydrolysable silyi groups. These compounds are used as hydrophibc 
softening agente for natural and synthetic textile fibres. US.A-H52273 describes the manufacture of cotton 
and cotton-polyester textiles having improved soil-release properties. The method involves impregnatng ttw 
textile with an aqueous composition containing a polyethylene polypropylene glycolisophorone diisoQran^ 
Sndensate reacted wOx propylenimine. a silanol end-blocked methylpolysiioxane. dimethylaWihydrox- 
10 yettiyleneurea. a catalyst and softener, and then drying and heat curing. 

Jaoan Kokai 49-80399 describes a fabric finishing technique invohrtng the cross-linking of water-soluble 
basic polymers containing both amino and amide groups in the main chain with methO)qrmettiyl melamin^. 
A polyester fabric impregnated with such a composition, dried and then baked at ISO'C is said to exMbrt 
softener and antistatic properties. Japan Kokai 49-41697 relates to textile softening agente fomned 
by treating a dicarboxylic acid with a poiyettiylenepolyamine. the amide amine being treated with a C22-C2S 
sattirated fatty acid and then treated with an equivalent amount of a epihatohydrin m the P^^f^^ ^ 
lower ateohol. This gives a softening agent for texlilB fibres, such as nylon and polyester, which is saKi to 
be washfast over several washings. ^u,^^^ anrt 

DE-A-1928740 discloses a method for imparting fibres or fabrics, such as wool, silk^lyester and 
acrylic materials, with pemianent elasticity, crease resistance and shrinkage ^^J^JP"^ 
treating the fibre or fabric with a non-aqueous solution containing less than 10% poiyorganositoxane 
prepolymer and a polymerisation catelyst. and ttien heat treating at a temperature of 50 to 200 C. 

Even though certain of these treatmente are described as washfast. as mentoned P««of V * ^ 
means in practice that they will survhre only a limited number of washings. Those methods i'^^^J^ 
necessary to heat or bake the treated fabric at quite high temperatures in order 10 cure Po'V^^ jj" 
tend to 7esuit in a soft handle having a better durability to washing, but tiie heating o;;^^"?'^" ^ 
obviously be inconvenie^rt and an additional expense. There is therefore a need ^'^'^''^^^J^'^^'^"^,^ 
softer handle to cotton and ottier celluloste fibres which is both easy to perform and has improved durability 
to washing. The present invention provides such a method. ^^r^ ^ 

Canonic polymers are well known for use as retention and drainage aids in papemnaking. where *w 
principal action is flocculalion of ttie fine cellulose fibres, reducing waste and making a paper with a giBater 
weSngth. British Patent No. 1.213.745 describes various cationicaiiy active water soluble poiyamides 

Of Sng wS"shrink resist are known and which typically involve subjecting the wool 
^ to aTSi Solent ine or. more commonly nowadays, followed by a polymer treajn^nt Vanous 
^,^e^ shrink-proofing processes in which wool is treated first witt) an oxidative chlorinating agent and 
SSenS wiS, a pre-fLed synthetic polymer have been developed. A wide variety <rf polymers can be 
usSn aquer sofotion or dispersion, including poiyamideepichlorohydrin resins and P0»^'«^ 
rSeJ of Trie in ttiis field by J. Lewis appears in Wool Science Review. May 1978. pages 23-42. Bnteh 
50 S 1 (?4>?ilnd 1.340.859 and U.S. Patent Nos. 2.926.154 and 2.961.347 descnbe N«)-stGp 
~ s^ntSng^^SsseT and resins or polymers suiteble for use Jerein. These PoW^^^^^P^ 
reSle poly^Wes. The poiyamides can be derived ftwi a polyalkylene polyamme and a dicartjoxyhc 
^?e/5ethyienetriamine and adipic acid, and are prepared by reacfion wim ^P^^^^^^l. 

bur European Patent Application No. 0315477 describes a mett>od for the treatt^ent ^J^^^^ 
impS^shr nk resistance wS comprises subjecting the wool to an oxidative pretreatment and then treatmg 
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the wool with a) an amino functional polymer and b) a silicone polymer so as to cause the polymers to be 

aoDlied to the wool fibres. , „ . ■ <••. 

It will be appreciated, however, that the chemistry of wool is quite different from ceilulosic fibres such 
as cotton In the case of wool, where the fibre suriace must first be treated wKh an oxidising agent m order 
for the polymer to adhere, the oxidised fibre surface bears strongly anionic groups which it is believed react 
with the cationic polymer to chemically bind it to the fibre surface. This is a well known principle, widely 
used for Imparting shrink resistance to wool. Cotton, however, does not need shrink resist treabnent in *e 
same manner as wool. Accordingly, cationic polymers applied lo wool In shrink resist treatments would not 
nonflaliy be applied to cotton and other such fibres. ^_„.,»,u 

According to the present invention there is provided a method for imparting a softer handle to cellutosic 
fibres which comprises treating the fibres with a) an amino functional polymer and b) a silicone polymer 
capable of reacting wtth the reactive groupings of the amino functional polymer, so as to cause the 
Dolvmers a) and b) to be applied to the ceilulosic fibres. 

The amino functional polymer and the silicone polymer may be applied to the ceilulosic fibres togettier 
(co-application) or the silicone polymer may be applied after the amino functional P^^^J^^'^P^ 
ion). If desired, the polymers may be applied, to the. fibres m a combination of complication and post- 

application techniques. ^ oiwtiMi 

It has been found that the method of this invention can be used to produce cotton, and o»her 
ceilulosic materials, having a softer handle which is significantly superior in durability to that achieved by 
other products currently on the mari«t In fact, using the particularly preferred treatment ~"d*ons tf^e 
improved handle can be regarded as substantially pem«nent over the Wetime of the flarment^e man^ 
• advantage of the present invention is thus the high quality of handle produced and Its exceptonal durability 
on prolonged washing over a large number of domestic wash cycles. 

For the sake of brevity, the fbHowing account refers in general only to cotton and cotton fibres. K is to 
be understood, however, ftat the method of this inventton can be used with any other fibrous ceilulosic 

materials such as linen, artificial silk, cotton-poiyester mixes and other cotton-nch textiles. 

The polymer treatment which characterises the method of this invention comprises two components. 
The first is an amino functional polymer which contains reactive groupings such that it can be applied to the 
cotton and will fonm a film on the surface of the cotton fibres. 
30 The second polymer component is a silicone polymer which Is capable of reartng wift roactn« 
groupings of the ^ino functional polymer component. The silicone polymer *ould ^ ^J^ 
exhffljstfng onto the cotton fibres under the conditions of application herein descnbed. or be capable of 
being made to exhaust onto the fibres upon the addition of various conventional exfiaustion aids. 

Suitable amino functional polymers for use in the method of this invention include the reactive caBonIc 

35 polymers fiwmed, for example, by reaction of:- ^ ^ w _« - ^- «fti«*«w«. 

0 precursor amine^ontaining polymers such as: amino amides produced by reading d.- or polyft^ 

tional acids with polyamines containing three or more amino groups; condensation P^'v^ YLl«"Tle 
reacting dicyandiamide and polyamines containing three or more a™'"- Srou^ Polye^ytene Imme^ 
LddWon poliJners. such as may be prepared from ethylene oxide, acnjic acid mi rts <»e"V8^ acryto 

4Q nitrile. into which amino functional groups have been introduced by subsequen^ reaction or by 
«ipolymerisation of a suitable comonomer already bearing an amino functional group: with 

^ di or polyfunctional reacflve species such as: epichlorahydrin: dl or polyepoxy compounds such as 
bisphenol A resin: polyhalogenated hydrocarbons; reactive short chain amine/epichlorohydnn propolymers.. 
Suitable polymers of the latter type are described in British Patent No. 1.213.745. 

45 Other catonic polymers capable of exhaustion on cotton and beanng groupings ca^ 

the Scone polymer could of course be used. This includes polymers manufactured by ttie reaction^ 
Amines rpolSaies and epichlorohydrin. amines or polyamines and dicyandiamide. Such polymers are 
described in British Patent Nos. 657.753 and No. 2.183.760. » :« 1« understood 

While these polymers will nomially be appfied to the cotton as aqueous solutions, it is J to undajteod 

50 that^tjus dispeL,ns of polymer may also be used provided that they aro capable of fbmiing a 

^t:::^7ZT^™^^ .n the method of Us invenfion aro *ose faring ^^^^^^s 
reac^ng with the roacSve groups present on the amino functional polymer component under the conAtons 
^SSi an^Sch are iso capable of being exhausted onto the cotton fibres under these conditions 
^ tZ^T^e'am^i^^^^^s. The slfcone polymers will normally be aqueous dispersior« or 
eSns o^itonally m^rSnulsions. stabilised by suitable surfactant systems which confer acert«n 
to the droolets in some cases. Nonionic. cationic and anionic systems may be employed as long as 
Te^niS^Tie sS^^^ to stabilise the emulsion does not U,torfero with the exhaustion of the 
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silicone onto fibre and the subsequent reaction between the two polymer films. 

Suitable silicone polymers include those bearing amino, thiol or epoxy functional groups. Examples of 
such polymers are as follows:- 

5 

t) Amino functional silicone polymers ■ 

Ucarsil Magnasoft. Magnasoft Microemulsion TP 202 (Union Carbide). 
VP 1019, VP 1441E, VP 1460E. VP 1657E (Wacker Chemicals). 
TO Crosil R (Crossfield Textile Chemicals). 
Ultratex TC 681. Ultratex ESU {Clba Qeigy). 

ii) Thio functional silicone polymers - 

15 Tegosevln 503/9 (Goldschmldt). 

SLM 42 235/3. SLM 42 235/4 (Wacker Chemicals). 

iil) Epoxy functional silicone polymers - 

20 Ucarsil TE-24. Ucarsil SFT (Union Carbide). 

The use of the silicone polymer VP 1487E. a cationic emulsion of silicones. Is particularly prefe^ed. 

The polymer treatment may be carried out at various stages in the processing of the cotton fibres, or 
could be performed on the made up finished garment. 

The two polymers may either be applied together from one bath (co-application) or from two successive 

2S baths (post application). In the latter case, drying of the cotton should not be allowed to occur between the 
baths. If a post-application procedure is adopted, the silicone polymer is applied after the amino functional 
polymer. For application purposes, the two polymers may be incorporated, together or individually. Into 
formulations containing other ingredients such as crease-resist resins. They may also contain other 
materials, for example, antistatic agents either as a fomnulated mixture or as a modification to the polymer 

30 system. The two polymers may also be formulated together for application purposes if practicable. 

With regard to the proportions to be used of the two polymer components, the amino functional 
polymer will normally be present In the minor amount and the silicone polymer component present in ttie 
major amount The amino functional polymer is applied to the cotton in an amount of from 0.01 to 0.5% on 
the weight of fibre (o.w.f.). The silicone polymer is usually applied to the cotton in an amount of from 0.1 to 

35 3.0%. preferably 0.3 to 0.7%. on tiie weight of fibre. Unlike some silicone systems, there is no need to use 
silicone or silane based crosslinWng agents to generate ttie wash fastness. In botii cases \he polymer 
exhausts from the bath at ambient temperature and commercial liquor ratios (30:1). Under very simple 
application conditions, tiie prefenred material exhausts readily and completely onto tiie fibre, whereas otiier 
conventional silicone durable softeners have been found to exhaust incompletely even when applied at 

40 much greater concentrations tiian envisaged herein. • 

Following tiie polymer treatment, the cotton is dried and may then be furtiier processed in the usual 

""^"tlto surprisingly been found tiiat treatment of cotton witii an amino functional polymer and a sincone 
polymer produces a soft handle which Is also durable to washing. A still further advantage of tiie present 
45 method is tiiat the use of tiie components as hereinbefore defined results in a high speed cure at relatively 
high moisture content. The system is self-curing and avoids tiie need to heat or bake fabrics a! elevated 
temperatures. 

The method of this invention may be operated as eitiier a continuous process or a batch process and 
may be perfomied at any stage in tiie processing of cotton to produce a finished article. 
so The present invention will now be illustrated by tiie following Examples, which are included solely for 
tiie purposes of illustration and are in no way intended to be limiting. All parts and percentages are by 
weight 



55 Example 1: Preparation and Selection of Polymers 



a) Polymer la 
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A partially crosslinked polyaminoamide polymer was prepared according to the following three-stage 
syrrthesis: 



to 
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I) Reaction of a dicarboxylic acid with a polyalkylene polyamine 

109 kg (1.06 kg moi) of diethytenetriamlne are diluted with 40 kg of water in a vessel provkled wHha 
sUrter wtiile applying external cooling in such a way that the internal temperature remains below 70 C. 
rZsfier ml (1.00 kg mol) of powdered adipic acid are added sufficiently slowly for the Inner 
temperature to be maintained at 50-90'C by external cooling. The vessel wHh stirrer Is ^^Jf^'f 
with a fractionating column which is joined to a descending cooler. Thereafter during 1 hour heabng to 
Sl30»Cby means of an oil bath under an atmosphere of nitrogen is effected followed by heating dunng 
6 hours to i internal temperature of 170-175-0. The water used for dissolution ^l^l^^^^^^^ 
during the condensation is thus distilled off through the column, but less than 0.4 kg of f ffyf^J"^'"* 
entr^r«d in this way by the water vapour. Stirring is continued for a further 3 fJ^^'J^'^J^^^ 
column with the descending cooler Is then replaced with a reflux condenser. ^^^^^J^^^J^'S^ l^^ 
219 kg of water are added in such a way that the inside temperature gradually falls to 100- 05 C under 
continuous reflux. Boiling is continued for one hour under reflux; after cooling, a clwr solutton of the 
intermediate proAict is obtained which corrtalns 50% of solid substance. 

g) Production of the bifunctional agent 

205.5 kg of Ice are mixed with 112.5 kg of 40% dimethylamine solution (1 kg mol) in a vessel of 
stainless steel provided with a stirrer and 100 kg of a 36.5% hydmchloric add solution (1 kg "^o') a« add^ 
in such a way *at the inner temperature remains below 25»C. A solution of d.methyl£»nmon.um chlondo of 
pH value 4-7 results. A further 112.5 kg of a 40% dimethylamine solution (1 kg mol) are added and then 
277 5 kg of epichlorohydrin are run in sufficiently slowly so that tiie internal temperature can be tept M 2fr 
32-0 by external cooling. The reaction is allowed to go to completion at this temperature for a few hours 
and a dear solutton results which contains 50% of cross-linking agent of sufficient punty of the fomiula 




^ ill) Reaction of the products from steps I) and 11) 

10 kg of ttie 50% product solution of step i) are mixed witt. 2.52 kg of the S0% bifunjonal agent 
solution obtained in step ii) and with 8.38 kg of water In a beatable vessel provided with stm^r. While 
vSTh^nS rSffeited for 1 hour to 900C in an atmosphere of nitrogen and that temperature .s 
^ mSiSned for 2 hours. After cooling, a 30%. clear, fairly viscous solution of a cross-iinked. cation^ally 

'^^^n^dJ^' witS" reacted witii 0.5 equivalents Of hydrochloric acid and 0.5 equivalents of 

^Cst orth'e" Xr^K are placed In a suitable reactor. 49.4 kg of hydrochloric add (30% 
stren^h) are dnmed in 38 kg of water. The diluted hydrochloric add solution fe then added to the po^r 

" Sru3.1y mled with ^mng. The temperature is maintained J abO"t 25-0 (b"' 

ISring is Continued thwughout the reaction. 37.6 kg of eplchlorohydnn f « f ^^'^J^^^ 
polymer solution and ttie mixture stirred at ambient temperature for a further 24 ^urs^J^e resutent 
SSISwe is stabilised wtth fomiic acid to a pH of 3.5 * 0.1 (as measured on a 5% soflds solution). 

55 Resultant polymer solids was 25%. 



b) Polymer l b ■ 
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A partially crossllnked polyaminoamide polymer was prepared according to steps i). ii) and ill) of the 

procedure for Polymer la. . , ^ .„ 

This product is then reacted with 0.5 equivalents of epichiorohydnn In the following manner. 

875 kg of the polymer (26% solids) are placed in a suitable reactor. 87.4 kg of vrater are added and 
thoroughly mixed wi stirring. The temperature is maintained at about 25»C. S«m,^ J 
throughout the reaction. 37.6 kg of epichlorohydrin are then added to the polymer solution «« """J"" 
stirred at ambient temperature for a further 24 hours. Care must be taken to ensure thj* tem^retare 
does not exceed about 25-C during this period. The resultant polyamide is stabilised with formic add to a 
pH of 35 * 0.1 (as measured In a 5% sottds solutton). Resultant polymer solids was 25%. 
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c) Polymer 1c • 

A polyaminoamide polymer was prepared from diethylene triamine and adipic acid according to step 0 

°'lSTro'd":^*°i^Tn'^ed with 1.0 equivalent of epichlorohydrin fbr 12 hours at ambient 
temperature, then for 1.5 hours at 75»C. Resultant polymer soli* was 25%. 

20 d) Polymer 1d ■ Hercosett 125, 

Hercosett 125 Is a commercially available polyaminoamide polymer (prepared from diethylene triamine 
and adipic acid) reacted with epichlorohydrin. Polymer solids content is 12.5%. 
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e) Polymer 1e - 



A coDolvmer was prepared from 3.0 moles of methyl methacrylate and 1.0 mole of 2.(dimethylamino) 
ethyl metiiacrylate and reacted with 1.0 mole of epichlorohydrin in the manner described in our European 
30 Patent Application No. 0129322. Final polymer solids content was 30%. 
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f) Polymer 1f>VP144SE. 

VP 1445E is a commercially available poIy(dlmethylsitoxane)«. W did emulsion which contains reactive 
alkyl amino side groups. VP 1445E is sold by Wacker Chemicals. Polymer solids content is 35%. 



g) Polymer 1g ■ 



amine 



A commercially available poly(dimethylsiloxane)«. W did in a catlonic emuWonwhWi contains aOcyl 
side groups. This polymer Is sold by Wacker Chemicals. Polymer solids content is 26%. 



45 AppKcalions to Knitted Cotton/Nyton Socks 

m the foltowing examples liquor volume to sock weight ratio was 30:1 throughout, unless othemrise 
steted. The abbreviation o.w.g. stands for on weight of goods. 
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Measurement of Durability 

The durability conferred by the various treatments was assessed by washing according to the test 
meth^ T^l HlS of L Home Laundering Consultative Cound. and carrying out handle assess- 
65 ments after washing. 



Example 2 
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a) A known commercial softening agent. Ceranine PNP (catlonic softener, emulsion of frtty acid 
condenlatfonTrSuS. Sandoz Um«ed).was applied as follows. ^V^^ "«^^^^^^^^^ 

fiHrrad In a water bath containing 1/4 ml 1"^ acetic acid at a pH of 6 for 5 minirtes w wet out ano 
SrlVArCerSe PNP o.w^. prediluted with water (approximately 4 parts Ceranine PNP to 50 parts 
5 wS a^S to bath JsSrring continued until the softener had exhausted onto socte 

JSS^ byTimpletely clear bath - the softener is turbid in water). The socks were hydroextracted and 
ZTZ LTpSst bo'arded at 245»C using the sequence: stoam for =0 secon^^^dr^^^ 60 seconds. 

b) . Dyed cotton/nylon terry loop socks were stirred at a pH of ^^^^ 5 -nmutes to mrt c^^^^ 
equilibrate. 05% Polymer of Example 1c prediluted with water (approximately a3 //J^T °' 
7 7^* ,„ jr was driD fed over a period of 5 minutes and run for a further 5 

Smote IS to 50 parts water) was drip fed over 5 minutes and stirring continued unW the polymer had 
Stl ?n2 «ie Ws (as indicated by a clear bath). The socks were hydroextracted. tumble dned and 

,5 '^crs"octe were wet out at pH 7.0 then 0.2% Polymer of Example lc and 1.2% Polymer of Example 

""TsSS ^'Tl at PH 7.0 then oi% Polymer of Example lc and 1.0% Polymer of Example 
1g applied as in Example 2b). 

20 Example 2e 

Effectiveness of treatments applied In Example 2a-d was evaluated by /=""2?^^ 
washes and carrying out handle assessments. i.e. various assessors were provided with coded socks and, 
«td toTl Z ?n order of preference for softness. (Softne« in this instance will be.^'^«J ^J"^^^^^ 
« a reduction of softness by repeated washing is indicative of the degree of °* «"f JL^ 

The various rankings were then added together to provide an o^«ran numen^ ranla^^ the socks. 
The rankings befiire and after various stages of washing are shown overieaf (1 =best. S«worst) 
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Example s 

a) Dyed cotton/nylon terry loop socks were wet out in a water bath at pH 7.0 for 5 minutes. 1.2% 
Polymer' of Example 1g o.w.g. prediluted with water (approximately 1 part Polymer of Example 1g toSO 
parte water) was added to the bath arri stirring continued until the polymer had exhausted onto the socks 
(as indicated by a clear bath). K took approximately 6 minutes to exhaust about 90% of the system. 
Temperature was raised to 35"^ to complete exhaustion. The socks were hydroextracted. dned and 
Dostboarded as In Example 2a). , ^ , ^ 

b) Socks were wet out at pH 7.0 as in Example 2a) then 0.3% Polymer of Example 1c o.w.g. 
prediluted with water, was drip fed over a period of 5 minutes. Then 1.2% Polymer of Bcample 1g aw.g 
prediluted with water, was drip fed over 5 minutes. The system took approximately 8 minutes to exhaust 
onto the socks after drip feeding at ambient. The socks were hydroextracted. dried and postboarded as In 

^""5 ?icks were wet out at pH 7.0 as In Example 2a) then a combination of 04% Polymer of Example 
1c and 1.2% Polymer of Example lg, prediluted with water, was added to the bath In on^ go. The^^m 
took approximately 8 minutes to exhaust at ambient. The ajcks were hydroextracted. dried and posted as in 
20 B(ampte 2^ ^ ^^^^^ ^ j^^. p^^^ ^ g^pl^ 

and 1 JZ% Polymer of Bcample lg were coapplled. The system took 5 minutes to exhaust 
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Bcampjete 

Effectiveness, of treatments applied in Example 3a-d was evaluated by subjecting to cumulative HLCC7 
washes and carrying out handle assessments. 
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Example 4 

' a) Dyed cotton/nylon terry loop socks were stirred in a water bath containing 1/4 ml 1"' acetic add 

for 5 luTat 40«C. 2% Ceranina PNP o.w.g. and 1% Dylachem Lubricant SPC o.w.9. (cat-omc w« 
emulsion specially formulated to improve the handle and postboarting performance of hos.ery. P«ds^n 
Processes fTextiles) Umited) prediluted with water were added to the bath and stirnng 

,0 so^S istem had exhausted onto the socks (as indicated by a clear bath). The socks were hyd«H««trac 

ted, dried and postboarded as In Example 2a). . ^ «. . „u = = ^ wr jws. tiitratax 

b). Dyed cotton/nylon terry loop socks were stirred in a water bath at pH 5.5 and C^2% l»x 
ESB o^i-g. (cationic silicone softener emulsion. Ciba Qeigy) P'^^l^jf^^ '^.X!^^ 
Si ing cortinued until the polymer had exhausted onto the socks (as indicated by a clear bath). THe 
18 socks were hvdroextracted. dried and postboarded as In Example 2a). . 

„ •"*t:SSs'rrS"pH^.S:^..^ 1.*^ 8Ec«. ...» teo* c*n. 

silicone softener emulsion. I.C.I.) applied as in Example 4b). . ^ „ „ „ 

f). Socks were wet out at pH 5.5 and 30»C. then 15% Polymer of Example 1g o.w.g. applied as in 

^''S-ticks were wet out at pH 5JS and 30«C. then a combination of 0.3% Polymer of Example 1c 
98 o w a and 1 2 % Polymer of Example 1g o.w.g. applied as In Example 4b). . . ^ - . u- 

^ S^. socks were wet out at pH 6.1 and Z^O, then 0.5% Sandofbc TPS o.w.g. (cattonic dye finish^ 
aaent Lne polycondensation product. Sandoz Products Umited) prediluted with water added to tt« baft 
Sr^nforaK 5 minutes. 1.2% Polymer of Example 1g o.w.g. P^""*^' ^J* ^n^SlS 
SLg cJitmued until the polymer had exhaustad. The socks were hydroextracted. dned and postboarded 

30 as in Example 2a). 
Example 41 

Effectiveness of treatments applied in Example 4a.h was evaluated by sub|ecling to cumulative HLCC7 
35 washes and carrying out handle assessments. Results are given below:- 
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Example Sa 

* 186 kg of cotton/nylon terry loop socks in 2,500 litres of water (liquor volume to sock weight ratio = 
138-1) were dyed to a light grey in a Dytex (rotary) machine. After dyeing the goods were thoroughly 
rinsed three times to remove residual processing auxiliaries (e.g. anionic chemicals) whk* could Interfere 
with the exhaustion of the cationic durable softener system. 

fo A fresh bath was set up at pH 7.5 and 20°C. 0.3% Polymer of Example 1c o.w.g. (558 grams, predjuted 
in 100 litres of water) was added over 10 minutes. Temperature raised to 30«C and run for a further 5 
minutes. 12% Polymer of Example 1g o.w.g. (2.232g prediluted In 100 litres of water) was added over 10 
minutes. Machine ran until polymer bath completely exhausted (took approximately 10 rninutes after drip 
feeding). The bath was dropped and the socks hydroextracted in the Oylex. tumble dried m a Passat dryer 

}5 and postboarded (as in Example 2a). 



Example 5b 
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124 kg of cottonAiylon terry kx)p socks in 3.600 litres of water (liquor to sock ratio = 29:1) were dyed 
to a light grey in a paddle machine. After dyeing the goods were rinsed three times then 0.3% Polymer of 
Example 1c o.w.g. (372 grams) and 1.2% Polymer of Example 1g (1.488 grams) applied as Bf"Pte 4. 
After exhausting the polymer the bath was dropped, socks removed from the paddle machme. hydroextrac- 
ted then tumble dried In a Passat dryer and postboarded as m Example 2a). 



Example 6e 



181 kg of cotton/nyton terry toop socks in 2.500 litres of water (liquor to sock ratio - 13A1) were dyed 
30 to a light grey In a Dytex machine. After dyeing the socks were rinsed three times. 

A fresh bath was set up at pH 7.0 and 20»C. A combinatton of 0.3% Polymer of Example 1c o.w.g. (543 
grams) and 1.2 % Polymer of Example 1g o.w.g. (2.172 grams) prediluted in 100 litres of water was added 
over 10 minutes. The temperature was increased to 30»C and the machine ran untl ^P''^^^^^ 
had completely exhausted (took approximately 8 minutes at 30°C). The bath was dropped and the socks 
95 hydroextracted in the Dytex. tumble dried in a Passat dryer and postboarded as in Example 2a). 
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Example Sd 



Effectiveness of treatments applied in Example 5a. 5b and 5c was evaluated "yj^biecbng to 5 HLCC4 
washes and carrying out handle assessments. Commercially softened «f "^JZ^f^. ^^'''1^ 
Lubricant SPC) dyed to the same shade and untreated (not softened) socks from the same bath were 
Included for comparative purposes. Results are shown overleaf:- 
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HANDLE ASSESS 


5MENT RESULTS 


Application 


BEFORE WASH 


AFTER 5 HLCC4 
WASHES 


Points 


Ranking 


Points 


Ranking 


1. Example 5a) 


0.3% Polymer of Example 1c followed by 1^% 

DAl««mAi> nf Pvomnlo In in D\/tAV 
rOiymsr OI CXampiw ly m L/ywA 


14 


s 2 


15 


3 


2. Example 5b) 


0.3% Polymer of Example 1c followed by 1^% 
Polymer of Example lg in paddle machine 


14 


= 2 


16 


2 


3. Example 5c) 


0.3% Polymer of Example 1c coapplied with 
1 2% Polymer of Example 1g in Dytex rotary 
machine 


16 


1 


17 


1 


4. 2% Ceranine PNP/1% Lubricant SPC in Dytex 
machine 


12 


4 


7 


4 


5. Untreated (not softened) socks | 4 


5 


5 


5 



Example 6 - Application to 9 Gauge Knitted Cotton Gannents 

Dyed 9 gauge knitted piece dyed cotton garments were wet out by stirring in a sample paddle machine 
at pH 6.5 for 5 minutes at ^'C. 0.3% Polymer of Example 1c o.w.g. and 1.2% Polymer Example 1g 
o.w g. prediluted with water was added to tt»e bath and stirred until the polymer system had exhausted onto 
the garments. The gannents were hydroextracted. dried and trimmed. c ui rr^ uia«h« anrt 

Effectiveness of treatments applied in Example 6 was evaluated by subjecbng ^ 5 HLCM washes and 
carrying out handle assessments. Commercially softened gamients {1% Ceranme PNP) dyed to the same 
shade and untreated (not softened) gamients from the same bath were included fOr comparative purposes. 

The handle assessments after washing showed that the new polymer finish was durable -ttie gamwnt 
was still soft, flexible and displayed good elastic recovery on stretching. However b^h tt» 
softened wrth Ceranine PNP and the untreated (unsoftened) garment were harsh, clolhy and displayed poor 
elastic recovery on stretching. 

Example 7a • Application to Cotton/Shetland Gannents 

Knitted garments containing 50% cotton and 50% Shetland wool were milled/scoured (at a 20:1 liquor 
volume to ^ent weight ratio) in a sample rotary machine using 6% Mittscour ^BN (non scoi^^^^ 
agent. Predslon Processes (Textiles) Umited) o.w.g. at 450C for approximately 5 '"'""^^^^f 
vras carried out in a sample paddle machine (at a 30:1 Fiquor volume to gamient weight ratto) contaming 3% 
MillscourXBNo.w.g. at 40»C for 10 minutes. The gamients were thoroughly nnsed. 

T garments were stirred in a sample paddle machine at pH 6.5 for 5 minutes a'.fO'C- Acon^najon 
of 03% Polymer of Example 1c o.w.g. and 1.2% Polymer of Example lg o.w.g. prediluted w* ««8rvffl8 
id^1««r 5 rSlnSes. After the polymer system had exhausted onto the garments, ttiey were hyd«extrac 
ted. turhble dried and trimmed. 

Example 7b - Application to Cotton/Lanr^ijswool Garments 

Knitted gamients containing 50% cotton and 50% lambswool were scoured and mliied then treated with 
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a combination of 0.3% Polymer of Example lc o.w.g. and 1.2% Polymer of Example 1g o.w.g. 
Example 7a. 



fi Example 7c • AppHcation to Cotton/Silk Gamients 

Knitted garments containing 65% cotton and 35% silk were scoured then treated with a combination of 
0.3% Polymer of Example 1c o.w.g. and ^2% Polymer of Example 1g o.w.g. at pH 6.5 as in Example 7a 
but at 25H:. 
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Example 7d 

Effectiveness of treatments applied in Examples 7a^ was measured by subjecting to 10 HLCC7 
washes. Garments which were softened with standard softener {i.e. 3% Ceranine PNP In all cases) from 
each of the same batches were Included for comparaUve.purposes. 

The handle assessments after washing showed that the new polymer finish is durable on all ttiese 
cotton blends while the standard softener used. Ceranine PNP. Is completely removed by washing. Some 
felting occurred of the wool components of gamfients from Examples 7a and 7b during washing. 



Claims 

1 A method for imparting a softer handle to cellulosic fibres which comprises treating the fibres with a) 
an amino functional polymer and b) a silicone polymer capable of reacting with the reacttye groupings of 
the amino functional polymer, so as to cause the polymers a) and b) to be applied to the celhitosic fibres. 

2 A method as claimed in claim 1 . wherein the cellutosic fibres are cotton. 

3. A method as claimed in claim 1 or claim 2. wherein the silicone polymer is used m a major 
proportion and the amino functional polymer Is used in a minor proportion. 

4. A method as claimed in any of claims 1 to 3. wherein the amino funcUonaJ polymer and the silicone 
polymer are applied to the fibres together. , « j^^a^ 

5. A method as claimed in any of claims 1 to 3. wherein the amino functional polymer is applied to the 

fibres before the silicone polymer. _ . ^ „. 

6 A method as claimed In any of claims 1 to 3. wherein the amino functional polymer and the silicone 
95 polymer are applied to the fibres In a combination of co-application and post-applicatfon technique. 

7. A method as claimed in any of claims 1 to 6. wherein the amino functional polymer is appBed to the 
fibres in an amount of from 0.01 to 0.5% on the weight of fibre. , ^ . ^ i„ 

8. A method as claimed in any of claims l to 7. wherein the silicone polymer is applied to the fibres in 
an amount of from 0.1 to 3.0% on the weight of fibre. 

40 9. A method as claimed in any of claims 1 to 8. whicti is in the form of a continuous process. 
10. A method as claimed In any of claims 1 to 8. which is in the fonn of a batch process. 
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0 Method for the treatment of cellulosic fibres. 

@ A method for imparting a softer handle to cel- 
lulosic fibres which comprises treating the fibres with 
a) an amino functional polymer and b) silicone poly- 
mer bearing amino, thiol or epoxy functional group, 
and capable of reacting wltii the reactive groupings 
of tiie amino functional polymer, so as to cause the 
polymers a) and b) to be applied to the cellulosic 
fibres. 

The metiiod may be performed either as a con- 
tinuous process or as a batch process. 
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